Another additional peculiarity in Leishmania will be discussed about of the amino acid divergence rate of three structural proteins: acidic ribosomal P1 and P2b proteins, and histone H3 by using multiple sequence alignment and dendrograms.
Acidic ribosomal proteins known as P (phospho) proteins are present in the ribosomes belonging to the eubacteria, archaebacteria and eukaryotes. These conserved proteins are placed in the large ribosomal sub-unit forming a highly flexible lateral projection referred as the ribosomal stalk (Wittman 1983 , Lake 1985 . The stalk is involved in the interaction between the translation factors and the ribosome during protein synthesis (Shimmin et al. 1989) .
Acidic ribosomal P1 protein in trypanosomatids had not been reported in the Leishmania genus previous to this work. However, the P0 and P2 ribosomal proteins had been characterised in L. infantum (Soto et al. 1995a, b) , L. chagasi (Skeiky et al. 1994) and L. donovani (Kunz et al. 1993) . Moreover, Trypanosoma cruzi acidic ribosomal protein belong to a gene family found in multiple copies (TcP0, TcP1, TcP2a and TcP2b). The P proteins are important antigens that generate humoral response in leishmaniasis, Chagas disease and systemic lupus erythematosus (Elkon et al. 1986 ).
Despite of presenting histones, the trypanosomatids do not condense their chromatin during mitosis (Solari 1980) . Likewise, trypanosomatids histone H3 presents an extremely divergent N-terminal domain (Galanti et al. 1998) . Another important peculiarity is that trypanosomatids histone H3 lacks of the amino acids sequence KSTGGKA at the N-terminal end, which is present in the consensus sequence of higher eukaryotes (Wells 1986 (Table) .
Multiple alignment of sequences was performed using CLUSTALW 1.5 program and also for establishing the phylogenetic relationships among these proteins was used PHYLIP 3.5c program. For this purpose, eight eukaryotic P2 proteins ( Fig. 1 ) and six histones H3 (Fig. 2) were included. The bootstrap values (bv) were obtained from a consensus tree based on 100 randomly generated trees.
The genetic distances were obtained by Kimura method showing a higher value between LpP1 and TcP1 (0.83902), in contrast with the value observed between LbP2b and TcP2 (0.39811), and also the value obtained between LbH3 and TcH3 (0.38273) (Table) . Likewise, LbP2b was very related to L. donovani P2 protein whose phylogenetic distance was 0.18489 and their divergence rate was 17.9%. Therefore, our results show that these structural proteins present a high rate of divergence regarding to their homologous protein with T. cruzi.
Our results based on the analysis sequence of the L.(V.) braziliensis histone H3 and L. (V.) peruviana P2 proteins indicate that Leishmania is monophyletic. Trypanosomatids P2 clade was separated from the higher eukaryotes clade and sustained with a high bootstrap value (100%) (Fig.  1) . In a similar way, trypanosomatids histone H3 clade was separated from the higher eukaryotes clade with a high bootstrap value (99%) (Fig. 2) .
Histones H3 are structural proteins considered as one of the most conserved proteins. For example, the divergence rate reported previously between Fig. 1 : phylogenetic analysis of P2 acidic ribosomal proteins. Phylogenetic relationships were inferred by using PHYLIP 3.5c. Evolutionary distance matrices, generated by PROTDIST, were determined by using Kimura method. Matrices were used to construct dendrograms using KITSCH program. Bootstrap values were obtained for a consense tree based on 100 randomly generated trees by using SEQBOOT and CONSENSE in the same package, based on the amino acid sequences of 8 P2 protein: Leishmania brasiliensis (LbP2b), L. donovani (LdP2), L. infantum (LiP2-1), Trypanosoma cruzi (TcP2a), T. brucei brucei (HsP2). Phylogenetic distances scale, is shown in left botton corner. Value indicated in each nodes represent bootstrap value in the respective branch. human and Saccharomyces histone H3 was just 9.6% (Table) . However, in Leishmania a high rate of divergence at the N-terminal end and the separation of the trypanosomatids clade out of the higher eukaryotes clade is reported here (Fig. 2) . This changes in the N-terminal end could contribute in the lost of chromatin condensation. The divergence rate observed between P1 proteins (LpP1 and TcP1 57.4%) showed a value fluctuating in the range of the higher eukaryotes (44% to 64.1%) (Table) . The low number of sequences reported to this protein did not allow establish the phylogenetic relationship among these proteins.
Further studies should be performed to relate the high divergence rate detected in these parasites with their functional implications during the translation.
